The wealth of environmental problems, plaguing us globally, requires special attention, largely due to the frequent indifference of citizens in the environmental decision-making process. Young people, as the future generation of decision makers, should receive proper education to prevent further environmental degradation. A summative international analysis of how the media framed when reporting man-made environmental disaster news has been conducted. Our aim is to provide an evaluation of the media's role in the dissemination of information related to national and international environmental regulations, disaster responses, and the legalities surrounding compensation and recovery of the ones affected. A literature review and surveillance of news response and reporting related to environmental accidents' disasters was conducted, starting from the 1950s. A number of notable trends were identified. News response and coverage were upgraded as years went by. The diversity of news, the number of stories, the consequences' awareness and the use of social media services in disaster response, all showed a growing tendency as far as promotion of responsible environmental behavior through the media news, around the globe. Investing further on media communication and engagement during and after environmental accidents, as well as in building a strong environmental interest, seems to be the way to have resilient communities.
Environmental sustainability has introduced a variety of issues, which range from environmental accidents and natural disasters to food availability, justice, racism and poverty. The human hope is that by balancing available technology with social transformation, our race will ultimately achieve a peaceful and prosperous Earth. Specifically, the relationship between people and the environment has long been utilized as an important context for the study of environmental accidents. The related concerns focus on how human behavior can adapt to and cope with new situations before, during, and after an environmental disaster. Catastrophes all over the world, with high-impact events, have repeatedly underlined the environmentally destructive power human actions hold.
Indeed, many of these worrying environmental trends result from structural features of contemporary human approaches to production and industry; as such, they are chronic issues. The wealth of environmental problems plaguing us globally requires special attention, largely due to the frequent indifference of citizens in the environmental decision-making process. Young people, as the future generation of decision makers, should receive proper education to prevent further environmental degradation.
While the media has played an admirable role in educating the public about environmental issues and problems, the post-9/11 period, the global economic crisis and the nature itself of news reporting is, perhaps, less-than-suited to generating and maintaining interest in issues that seem to jeopardize life in the immediate future.
The purpose of the current study is to identify patterns that disasters related to environmental accidents are framed by the news media. A survey of the major newsworthy environmental accidents, since the mid-1950's, was conducted. The nature of the damage caused--which is to say, whether human lives were lost, and the impact on local flora and fauna, was recorded. The survey was backed up by the review of some of the available information on related communities' response to the respected disasters.
Three major illustrative disasters' responses were illustrated because of the unique way they were reported in the media. The aim is to identify trends in the field of journalism, when dealing with environmental accidents, and determine environmental education needs.
Overview of Large-Scale Trends with Respect to Man-Caused Environmental Disasters
The present study focuses on 48 environmental accidents, starting with the mercury contamination of Minamata Bay in 1956 and ending with the Fukushima nuclear meltdown and the ongoing war-related pollution in Afghanistan. Oil spills, explosions in industrial plants, chemical spills, air pollution accidents, nuclear accidents, war consequences of war are seen in Table 1 . There is no doubt that when the effects of accidents become widely known, no one wishes to become another statistic. Around the globe, technological innovations are accountable for the great accomplishments seen in medicine and transportation. At the same time, horrible accidents have been experienced on industrial scales, whether because of human error, systems malfunctions, or some combination thereof. The effects of these catastrophes often transcend geographic borders; thus, we have adopted an international approach to our analysis.
Of the disasters examined, 21 resulted in the loss of human life, while seven documented only significant impacts on local wildlife (Table 1) .
Only three events--the industrial accidents at Piper Alpha Gas and Petroleum in 1988, Philips Petroleum in 1989, and Longford Gas in 1998--did not register significant impacts on the natural environment. All three though resulted in human deaths (Table 1) . Smith (2013, pp. 373) notes that although "technology is the cause of some environmental problems, it can also help clean up pollution from accidental spills. No wonder that there is no universally agreed-upon definition of a -technological hazard‖.
Glickman, Golding, and Silverman illustrate this point nicely:
Since the end of World War II, over 1,200 natural disasters have claimed the lives of more than 2.3 million people around the world, and caused widespread damages and severe economic losses. If we assume that there can be a crisp division between these events, then in the period from 1945-1986, natural disasters occurred with a frequency of approximately 30 per year, and major industrial accidents at about 7 per year. The annual worldwide death-tolls from these accidents have tended to parallel the number of people that died in highway accidents each year over this period, or about 56,000 annual fatalities (Glickman, Golding, Silverman, 1992: 1) . For a number of reasons, researchers have long been interested in studying the marginalized communities that are typically mostly affected by environmental catastrophes--communities whose social vulnerability and limited coping capacity often contribute to making environmental accidents so devastating. Interestingly, according to Fraser et al. (2003) , the population that impacts a given ecological system and the population that experiences the impact are often very different, and as a result are inclined to divergent recovery strategies: after all there are a range of possible responses to environmental hazards, and communities may initiate very different responses to these threats, and adaptation processes can vary tremendously. This wide variance is exacerbated by the fact that these events take place on ecological timescales: the full ecological response to disruption could take years to studying the impact of catastrophes on the vulnerable and economically disadvantaged also led researchers to the concept of "resilience" one which has become increasingly attractive in recent years. In some sense, this concept was normative, and even aspirational, based on the hope that a framework could be developed, that would allow responders to manage vulnerable populations, both during and after unforeseeable disasters.
This challenge is a daunting one: after all, affected locations and their populations need not only to bounce back after disasters, but bounce forward as well--and fast. In other words, there is a pressure not only to recover from a given catastrophe and its range of comorbidities, but to implement policies that can provide some measure of protection against future disasters.
Thus, the notion of resilience touches on the interaction between acute social stress and rapid ecological change. In short, it has to do with the responsive elasticity of an affected socio-ecological system: how well a given system can rebound and transform after a shock.
In more concrete terms, resilience is often defined as a measure of the persistence of systems and their ability to absorb disturbance without dramatically altering existing relationships between populations and state variables (Holling 1973) . Alternate definitions emphasize maintenance of structure and function post-shock (Walker and Salt, 2006 )--or, in the terminology of Folk et al. (2010) , persistence of identity.
According to Carpenter et al. (2001) , resilience is composed of several simple characteristics: the amount of disturbance a system can absorb and still remain within the same state or domain of attraction; the degree to which the system is capable of self-organization; and the ability to build and increase the capacity for learning and adaptation.
It is this final characteristic that is so crucial to our current exploration: after all, in modern societies, the media is the primary channel for the dissemination of information about past and current catastrophes. Thus, access to the educational and up-to-date information carried by media sources--and the paradigm employed by the media as it discusses catastrophes--is a crucial determinant of a group's overall resilience.
It is important to note that resilience contrasts sharply with the idea of vulnerability, or the extent to which a system is vulnerable to harm as a result of changing conditions. Instead, it is more closely related to the concept of sustainability, or the capacity of a system to adapt to gradual change . In simple terms, these concepts deal with the impact people can have on their environment, and their subsequent ability to absorb the aftereffects of the very change they impose.
However, it is important to examine the categories of resilience. Dovers & Handner (1992) address the distinct differences between reactive and proactive resilience. Reactive resilience is associated with adaptive capacity, the ability to implement strategies to manage hazards during and after the event. Proactive resilience, on the other hand, denotes the uniquely human capacity to anticipate and learn.
1 Thus, media and communications infrastructure is a fundamental instrument in promoting both expressions of resilience. Communicators transmit expert advice to those who need it most--alerting, informing, motivating, and mobilizing public action on both emergent and preventative policy actions. They provide information, empowering people to act sustainably and drum up support for relevant public policy (Uzzell, 2004; Vlek and Steg, 2004) . A clear understanding of the habits, barriers, identities, and pragmatic support needs, as well as institutions, laws, and social norms that constrain or facilitate certain behaviors, must accompany every effort that seeks to use communication in support of individual and collective behavior change (Moser and Dilling, 2007) . Environmental policies are, usually, poorly understood by stakeholders. This limits the policies' application in conditions of heightened vulnerability, reduced resilience, and poor adaptation.
The risks--and the need for efficient channels of information flow--could not be greater. According to Smith:
Environmental hazards pose important--even growing--threats which are rarely capable of simple solutions. Complex on-going processes--globalization, climate change, population growth, resource depletion, increasing material wealth--influence the death and destruction that disaster brings. This applies to all nations, although it is the poorest countries, and the most disadvantaged people, who suffer most. [...] Over the years, the information highway leading to hazards and disasters has become increasingly congested (2013).
Indeed, this congestion is reflected in our own analysis. Source material--whether journalistic or scholarly in nature--is rather sparse for the earlier events reviewed, becoming increasingly plentiful as we approach the present. Social media, internet and technological innovations that have made friendly to the average citizen the capturing of images and recording of sound as well as uploading to internet sites these data have served to blur the line between bystanders and journalists.
Environmental Awareness, Man-Made Disasters, and the Role of the Media
In an effort to explore how the news media have framed prior environmental disasters, two of the most well known environmental accidents would be presented.
The "Minamata Disease" Incident
Though most accounts trace this man-made disaster to 1956 (the year "Minimata disease" was first identified and characterized), in actuality it began to take shape almost two decades earlier, in 1932. It was in that year that a chemical plant owned by the Chisso Corporation began dumping a synthetic waste product, methyl mercury, in the nearby Minimata Bay. This product--which is highly toxic to a range of organisms--underwent simultaneous and complementary processes of bioaccummulation and biomagnification. The first process simply implies that sea life--some of which were used by residents as a primary food source--absorbed methyl mercury faster than they could dispose of it. The second process adds to this effect: even as the toxin accumulates at higher trophic levels, it is magnified as predators ingest contaminated prey (EPA 1997). As this chemical accumulated in the local human population, it gave rise to "the most massive pollution problem to strike Japan in the post-Second World War Period." (Large 1998: 206) .
In 1959, three years after the problem was identified by a medical research team, local residents and fishermen rioted in their quest for compensation. It was at this juncture that the Japanese news media made its entrance, and the broader Japanese populace became aware of the issue. "If this action had not been taken by the fishermen," writes Jun (1992), "the Minimata disease would never have become national news."
Even so, chemical dumping continued for nearly another decade--and the legal battles lasted far beyond that. News organizations in the United States gave attention to this catastrophe in the mid-1970's, particularly in response to a series of photographic essays by the celebrated American photographer W. Eugene Smith (Jenks 2011) .
This lack of interest may seem shocking to the contemporary reader. In the early stages, one might be tempted to attribute this to a high degree of uncertainty or apathy to whatever didn't sell as a story, that's probably why it was publicized when the riot--the social conflict narrative-emerged as an attractive opportunity.
The Bhopal Toxic Gas-Leak Crisis
This is known as a gas leak at a Union Carbide pesticide plant that immediately killed over 2,250 people, with final confirmed tolls tolls approaching 4,000. Some scholars estimate that the real number may be quadruple the confirmed figure. The leak caused over 550,00 injuries due to gas exposure. Even today, it is widely considered to be the single worst industrial disasters in human history (Jenks 2011; Eckerman, 2005) .
The first report on the tragedy appeared on the front page of The Hindu.
The story was 1,500 words long, and cited "at least 350" deaths. According to The Hindu's retrospective on its coverage:
The lead story provides comprehensive information related to the calamity -the treatment of the injured at different hospitals, the arrival of the Central Bureau of Investigation team, the house arrest of five senior officers of Union Carbide, the appointment of an inquiry committee, and the disruption of traffic. All that is expected in a report on a calamity is there in the report.
But although informative, the first report somehow fails to convey the enormity of the event, possibly because it looks like a patchwork of agency items. The supportive box has a lot of information on methyl isocyanate. A front page report carried an announcement that Prime Minister Rajiv Gandhi had released Rs. 40 lakh for rehabilitation of the affected people. (Viswanathan 2010) Thus, this tragedy was framed by the media as a blunt report of just describing the type, severity and people's response. ...the fact that the highly toxic methyl isocyanate continued to leak for nearly an hour and turned the neighborhood into a virtual gas chamber, made it clear that there had been an inexcusable failure to discharge the responsibility on the part of those engaged in an inherently hazardous activity. (Viswanathan 2010) Subsequent editorials advocated for an investigation into the chemical industry, with particular attention to be paid to its safety procedures.
Comparing the coverage of Minimata to that of Bhopal a journalistic new approach is detected. Rather than simply seeking a "sensational" story, as was the tactic of the news media at Minimata, the coverage of the Bhopal disaster seems to have been approached with a participatory and responsible manner. Answers are being investigated to: What has happened; What emergency response existed; Who is at fault; How are we going to evaluate the likelihood of such an event happening again.
These questions seek to engage multiple narratives and the diverse interests of an apparently more knowledgeable audience. Media through their informative role, they can elicit participatory response.
The Fukushima-Daiichi Nuclear Accident
On 11 March, 2011, a 14 meter tsunami generated by a massive undersea earthquake surged onto Japan's eastern coastline. The damage was extensive enough to compromise emergency systems and backup power generation at the Fukushima Daiichi Nuclear Power Plant, crippling its ability to cool its reactors. As a result, multiple reactors underwent a nuclear meltdown--the largest nuclear disaster since Chernobyl, which occurred just two years after the Bhopal gas tragedy.
Examination of the two traditional forms of media--newspapers and television--reveals fairly predictable trends in news focus, closely paralleling the pattern articulated above in the coverage of Bhopal. Rausch observes, "from damage and recovery to concentration on recovery, along with a -human interest narrative' from event to victims to volunteers to local participation." She continues:
From a social science perspective, this portrayal is indicative of a newspaper fulfilling its multiple functions. One of these is the social utility function, both in terms of the quantity of information and the quality of information. This was confirmed as informants allowed that the newspaper could not be charged with accusations of hype -with regard to any aspect of the triple disaster, whether the disaster itself, the nuclear catastrophe that followed or the economic and social implications thereof. While the presence of disaster narratives was clear, these narratives, both reflected a prevailing public attitude and were judged an appropriate function of the newspaper. (2012) Meanwhile, Lazic's content analysis of the The New York Times, The Los Angeles Times, and USA Today, highlights the challenges encountered by journalists seeking to obtain coherent, consistent, high-quality information, arguing that journalists were unable to accurately assess the situation due to disagreements among experts. Thus, Lazic argues that "the Fukushima accident was framed as a conflict of experts and officials' opinions, utility and government officials' responsibility, and economic consequences for US." (2013).
On the whole, numerous observers commended mainstream newspapers for their avoidance of sensationalist reporting, as well as for their science-based attempts to put radiation threat levels into context--even as cable news outlets were criticized for hyperbolic coverage and failing to effectively use airtime to inform their viewership of the complexities of the situation. Again, neither observation is particularly groundbreaking, although the net result is multifaceted, largely responsible, generally high-quality coverage far superior to the "abysmal" journalism afforded previous nuclear catastrophes, such as Chernobyl or Three Mile Island (Nisbet 2012 ).
There are, however, two crucial developments that may be observed in the coverage of this disaster. This very discussion, hints at first development: academia has become hyper aware of the critical importance of media framing with respect disaster events. The sheer quantity of scholarship covering the media's coverage of this disaster is, quite honestly, stunning: entering "Media coverage of the Fukushima Disaster" into Google Scholar returns nearly 5,000 results.
The second development, however, is even more groundbreaking: the role of the Internet and social media in (Friedman 2011) . Furthermore, in locales directly affected by the earthquake, traditional media outlets were unavailable; instead, "web-enabled Smartphones became the primary devices for media access" following the earthquake.
"Media access" here denotes access to online news services as well as social networks: indeed, the line between these entities is blurring as well. Empirical studies exploring the sources and credibility of information shared in the month following the disaster indicates that Tweets with reference to third-party sources not only constituted "the bulk of the messages sent," but also that the information they provided was "highly credible." (Thompson et al. 2012 ).
Finally, cutting-edge research indicates that the social networking functions of these technologies can assist not only in the aftermath of a disaster, but in the moments leading up to it as well: recent studies suggest that not only do real-time networking services like Twitter generate harvestable geospatial information that can be harvested and analyzed to generate event-maps, they can even be used to detect a target event (such as an earthquake) in real-time, serving as highly reactive social sensors (Cox 2013; Stefanidis 2013; Sakaki 2010) Clearly, these trends constitute powerful new tools enhancing the reactive resiliency of communities, as advanced communications technologies become increasingly accessible to marginalized social strata. The real task is to enhance proactive resilience by communications technologies.
Risk perception and tolerance are based on information presented to the party making the assessment. In the context of environmental risk assessment and response, information influence not only the outcome decisions, but the decision-making process as well. This information includes (but is by no means limited to) the content, level, depth, complexity, and saliency of the information, the degree to which it correlates with preconceived expectations, the extent to which environmental issues are believed to be personally threatening, the method of presentation, and the trust in the source of information, all influence people's decision making (Morgan & Lave,1990; Nordlund & Garvill, 2002; Folke et al., 2003; Frewer, 2001; Lubell, 2002; Seguin, Pelletier & Hunsley, 1999) .
Personal involvement is a particularly crucial factor. If information on environmental threats is perceived as personally relevant, people are more likely to adopt behavior that sustains a healthy social-ecological balance (Lubell, 2002) . Environmental accidents portrayed by the media bring to light the real and complex interactions of vulnerability, adaptation and resilience on a day-to-day--and sometimes even minute-by-minute--basis. Nevertheless, communities remain vulnerable to a range of industrial and environmental threats, in large part because information from scientists and other experts is often ineffectively conveyed.
Thus, the media play a central role in disaster response and prevention. After all, they are largely responsible for dictating what is communicated and for what purpose, how this communication occurs (which is to say, through what channels and in what form), when data is transmitted, and the intended audience the information is designed to reach. Furthermore, in our modern data-rich world, the media serves a crucial function with respect to sorting fact from fiction, truth from rumor: when the New York Times says that a disaster is in progress, the warning is received differently than when an anonymous blogger makes a similar claim.
While information communicated by the media does not typically translate into policy or action, when the channels of communication are poor or nonexistent, science has little chance to enter into the decision-making process or inform action at all.
Policy relies on the public support and active participation of individuals as well as communities. However, in order to become vocal advocates for change, individuals require some working knowledge of the issues at hand. Moreover, while individual action can be either fostered or constrained by high-level policy decisions, it can also influence those decisions when empowered by access to reliable information of precisely the kind that the media apparatus is designed to provide. However, much of this communication between the scientific establishment and the general public is disseminated by the news media, and as such is subject to the political and economic imperatives of that enterprise: stories that do not "sell," for instance--whether because of a lack of drama, emotional appeal, novelty, or other interest-generating "hooks"--risk being filtered out.
Therein lies one of the most persistent challenges of public education: many scientists are not accustomed or trained to present their findings in ways that appeal to reporters. In fact, resistance to having one's academic work ‗‗sensationalized'' to fit the taste of the media or the public is common.
Yet the advice and guidance of environmental and technical experts is eminently valuable in situations where it is necessary to alert, inform, motivate, mobilize, and support effective public action with respect to global environmental challenges. These problems need to be articulated in a way that makes them meaningful, relevant, and which enhances their social and political salience. More often than not, the people who have the most to lose in the event of an
This understanding relies on a recognition of the range and diversity of human values, as well as on the technical clarification of both new and derived environmental concepts. Environmental education also entails extensive practice in decision-making skills and the formulation of a code of conduct of each individual on the problems related to the quality of the environment (IUCN, 1970) . Because of this, environmental educators are continuously in search for topics and materials capable of capturing the attention of young students and inspiring them to take action--an ongoing task that highlights the importance of the media in discussing current events and promoting groundbreaking research.
Environmental education is a multidisciplinary process and can be a transdisciplinary venture (Krasny and Dillon 2013) . It must offer both cognitive skills (related to imparting both technical and theoretical knowledge) and emotional stimuli, which are concerned with the formation of values, attitudes, and--subsequently--behavior (Skanavis 2004 ).
Both areas can be enhanced by the study of environmental accidents and resilient thinking processes. Insofar human society has persisted through drastic social, economic, and ecological change, it has relied upon resilient socio-ecological systems to support sustainable development of resources. 2 Thus, the focus of resilient thinking is on developing sustainable-growth systems capable of responding to change and disturbance. Walker and Salt (2006) concluded that three key conceptual points should be apprehended by resilient thought processes. First, humans live and operate, virtually without exception, in social systems that are inextricably linked to the ecological systems in which they are embedded. Second, social-ecological systems are complex, highly adaptable networks that do not change in a predictive, linear, incremental fashion. Third, resilience thinking provides a framework for viewing a social-ecological network as a single interconnected system operating over many linked scales of time and space.
The ultimate challenge is focusing on how environmental communication--especially within the educational paradigm-can enhance the ability of its target audience to think resiliently. Dewey (1938) proposed, and subsequently established, a progressive education that emphasized hands-on, experiential learning techniques. Environmental accidents and community resilience programs raise engaging questions, wherein interaction, reflection, experience, and interests in community dynamics and political democracy can be brought together to yield a highly suggestive educational regime.
Educators can arrange structured, hands-on experiences, allowing students to encounter the fundamental issues associated with industrial and environmental hazards, as well as the ability to survive catastrophes and initiate recovery procedures. Such activities have the potential to facilitate students' growth and intellectual development: by way of this active-learning process, students are able to construct their own knowledge, rather than relying on traditional didactic practices. The most effective learning is often that which is natural and meaningful (Rogers 1994) .
Of course, providing resources to educators is only one small role played by the media as it seeks to promote environmental consciousness: in an ideal world, all society members should possess at least a basic education in environmental awareness, including a familiarity with current issues and the key role man plays nurturing his relationship to the environment. Citizens should also possess knowledge about the impacts of human actions on the environment and be able to critically assess their responsibilities as both beneficiaries and stewards of the environment. Moreover, they should be able to acquire certain attitudes: social values emphasizing interest in environmental issues, a willingness to actively participate in protecting and improving the health of the planet. People should also have real and meaningful opportunities to acquire the skills required to solve environmental problems. Finally, when a youth is introduced to an educational program based on ecological, political, economic, social, moral, and aesthetic considerations, the program's overarching goal should be to reinforce a student's ability of assessment: each educational area should reinforce students' abilities to critically assess a range of potential choices and decide accordingly.
Following the above prescriptions would encourage the development of a sense of social responsibility and environmental stewardship, thereby highlighting the need for participation in the form of focused and informed environmental action.
Thus, if we wish to have environmentally active communities of citizens, environmental communication strategies should continue beyond the schooling years, becoming a part of the lifelong learning process. 10 years earlier Skanavis et al were concluding that -If citizens all over the world had been environmentally educated to actively participate (activating all appropriate participatory mechanisms) in the decision-making process, we wouldn't need to study the environmental disasters. Furthermore, if citizens all over were active participants in environmental issues, it is quite possible that we would have experienced fewer environmental accidents/disasters‖ (2005) . McPhearson and Tidball (2013) applies the notion of niche from ecology to envirormental education, making the point that environmental disasters can create a niche for the implementation of new programs initiatives.
It is for precisely this reason that the current study was undertaken: man-made environmental disasters provide excellent real-life case studies of the destructive potential of actions undertaken by mankind in the name of economic development and technological progress. At first glance, such disasters can serve as examples of what not to do. With detailed historical analysis, such as the one undertaken here, however, valuable insights can be gained. Certain fundamental relationships which may not be apparent can be revealed by such explorations. The multifaceted agenda-setting and emergency response roles of the media, for instance, is inherently connected to public education in ecological stewardship--which, in turn, is related to risk tolerance, and therefore community resilience.
Through historical explorations of disasters that occur at the interface between human industry and the environment in which it occurs, young researchers offer a valuable opportunity: to experience, by way of a range of qualia, what it means to be a statistic in a disaster situation. Such an experience could encourage intellectual and emotional investment in the cause of environmental stewardship, leading to active participation and advocacy in environmental decision-making.
In conclusion, it can be stated that if citizens all over the world had been environmentally educated to actively participate (activating all appropriate participatory mechanisms) in the decision-making process, we wouldn't need to study the environmental disasters. Furthermore, if citizens all over were active participants in environmental issues, it is quite possible that we would have experienced fewer environmental accidents/disasters (Skanavis et al 2005) .
